Somatic hypermutation of immunoglobulin genes in Rad18 knockout mice.
Somatic hypermutation (SHM) of immunoglobulin (Ig) genes is triggered by the activity of activation-induced cytidine deaminase (AID). AID induces DNA lesions in variable regions of Ig genes, and error-prone DNA repair mechanisms initiated in response to these lesions introduce the mutations that characterize SHM. Error-prone DNA repair in SHM is proposed to be mediated by low-fidelity DNA polymerases such as those that mediate trans-lesion synthesis (TLS); however, the mechanism by which these enzymes are recruited to AID-induced lesions remains unclear. Proliferating cell nuclear antigen (PCNA), the sliding clamp for multiple DNA polymerases, undergoes Rad6/Rad18-dependent ubiquitination in response to DNA damage. Ubiquitinated PCNA promotes the replacement of the replicative DNA polymerase stalled at the site of a DNA lesion with a TLS polymerase. To examine the potential role of Rad18-dependent PCNA ubiquitination in SHM, we analyzed Ig gene mutations in Rad18 knockout (KO) mice immunized with T cell-dependent antigens. We found that SHM in Rad18 KO mice was similar to wild-type mice, suggesting that Rad18 is dispensable for SHM. However, residual levels of ubiquitinated PCNA were observed in Rad18 KO cells, indicating that Rad18-independent PCNA ubiquitination might play a role in SHM.